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(57) Abstract: A block copolymer mixture containing a star-branched block copolymer which mixture is excellent in the balance 
between transparency and impact resistance and can give molded articles which do not suffer from anisotropy and therefore exhibit 
improved impact resistance even when the articles are produced by injection molding under high shearing- A block copolymer 
mixture containing a star-branched block copolymer which mixture contains three kinds of vinyl aromatic hydrocarbon polymer 
blocks (SI, S2 and S3) different in molecular weight, characterized in that the molecular weight distribution of the mixture of the 
blocks SI, S2 and S3 falls within a specific range and that in the gel permeation chromatogram of the mixture of the blocks SI, S2 
and S3, M1/M3 and M2/M3 fall within specific ranges wherein Ml, M2 and M3 are the peak-top molecular weights of the blocks 
SI, S2 and S3 respectively. 
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^'^Wr^:/n^y^*a'&#:®^^^-^^^M^^»:5i'^«3. 2 5-4. 5, J: 
D$f*b<ti3. 5-4. 5(DI5H. jglcjif Sb< «3 . 5-4®l5ffl30^#frf 
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XSS%(DU^m'^^'^'t^\Z\'^. Polymer. vol22. 1721 (1981) . Rubber Chemistry 
and Technology, vol. 59. 16 (1986) ^l^^t^Macromolecules. vol. 16. 1925 (1983)^ 

u-^moyun^u\z^^^xmM.-^w^^ s 2 mss 3 (DS-^T^j^^^^ufeii: 

-^h^^y^- (GPC) ®^|iJ^^#i:bTt^> a^^^3 2 0 0 0^£^Ji©GP 

mm mmm : thf 

MM : 1. Oml/min 
U^Um.: 4 or 

;^?^Ai^J5K : mv— +±MTSKguardcolumn MP (XL) 6. OmmIDx4. 0cm 
1*:. ^^ZS-MV-^mrSK-GEl. MULT I PORE 
HXL-M 7. 8mmIDx30. 0cm (MWa^mn 6 0 0 0^) 2:^ 
<£TSKguardcolumnMP (XL) . TSK-GEL MULT 
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0 ^) 
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1 3-2 5<DlSffllC25D> fj^-O. U2XMZi)^2-4<Dmmiz:&^t. tf^tl^^ 

mmm^(Dm^mmm^m(Dmmmm^m±t^<, mj^^^lv^mi/ms islxsmi 
/M3®isffloom^^t>-&tuT> ^n^ni 4. 5-24. soibh. 2. 1- 

3. 6<Dt5H®m^'&t)1!:}«>^^tf e>tLSo 
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ISffl{c$)^Cli:;^)W*bVi<. Ml ;^>^^1 0^-1 7:^". M2 t^U . 5^—2. 

271. M3 3&^^0. 5:^— i:^(D|SHlC25'i)iH(C$f^UVio 

sfcSK s2s.t;^s3(7)iffsuvi|S:¥J^5^^s<^iSffl<hUT«> ^n^emii'-' 
21. 5:^5. i::^-2. 45:^5. 0. i5:?j-i. i:jji?feD. 3Et::$f*b<«. 
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(b) ^tf— i^®^lC^t"r^®fSfiJ-&:^^3 ~ 1 5 %(DlSHf-$>^o 
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T^o. '83i^tix5^;v'j^':7A, n-ypt!;vU5^':7A. -rv:/ptf;i/'j^':7A. 

^SfSi/SiJ?). *fc^tSi^x>©5i^pmfig^lillT^;fcje)> ^vi^itfx;i/5^#]^ 
i^<k;7jcmt#k=fS>^x>^^«^-r^^«^>i5^A{b^J^:bT^ffl$n^o *^B>g(D 

l^^b-a-i^-hbTJi, j-Vv'cYwyvy. -:^x5^w>iJfU3-;w>^^5^;i/x>-T-;K 
>?x5^i/>i^U3— ;i/>?y5^;vx— T-;i'^<^x-5=-;v». hux5^;VT5>, ^-h 

r)V^yv^yMy7.)\^if^yWM^ :^7U'>A'^:M-U'>A(DT;vn^$^ 
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^m<D^m\zhmzmm\-im\^^i)^. m^^^^^ -/ ^^^s^^^^-^^f ^:/n ^ 

$f ^ b < bT 6 73— 9 . 6 5:^, a«¥i^^^fi<t UT 1 1 

4-2. 0<h;^D. Mtc$?*U<«l. 5~l. g^fcCoo 

tsi^;i^xm^^x\^^^m.mw-i^^Tm^^zs^^i^^i^M\t^ mm^mn o o o 
?>{c$f*b<j^^^/±tyT-»=i 0/1-2. 5/i(a»it);5^#tf e.n^o m 

'fb'&tlCDttai^ao^Jt <h bTt*> $f * b < «Mmt;^#)/Jtl^= 1/100000-- 

1/10 0 0 (m«Jt)$e,{;i»^b<t«'i4^b'&#i/?t^=i/io 000-1/333 
3 (a»w:)}0«^frf e.n^o @tt^b'&ti/^«i=i/io 000 Q^mx-h^t.mm\ 

OD^W^^D V «'fb'&2|^/^i^= 1/1000 Sj^^S i:^^S>?x>©5 nmfjfe 
Jc:j^#^3StJ^bWiflH45&^^SfeJe>^ff*b<:^Vio l^@#mu^ 

'>'A'fb-&^i^TO^j©tt3i=^«cDi:bt bTJi. $f ^b< ^^^y-^— »/ 1 ^aw^ 

U A>fb'&i^lB$&^J= 4 0 0 0 /I— 5 5 0 0/1 (Mait) , $ ^ IClif * b < 4 3 
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0 0/1-5 3 0 o/i(majt)-efeo, mhl^B\d- JV^mM^ityKm 

(Di±ii<^m(D]ttvx\-±. $f ^ b < ^-«/ 1 mB\£-)i^wmmit7i^m 

= 2/l~4/l(S»it). $efc^^b<l*2. 5/1-- 3. 5/1 (ll»Jt)Tab'5o ^ 

>i^bfea'&i^4'®@ji^:a'iim^?i!i5ebT. m^ig^<03^^u -^-ffi^^rnvx^i^^fi^ 

1 ^aa^fc^sv^Tfefifebfeu t:>i^#u^— fi&'i4*w^e.^^bT^^$n'5# 
^^y-7-a<h2^awau^':7A^b'&tiii$^^J<?)tt?z.^*®iti:bT«. ifF^ 

b<J3:^^/-7-*/2^a^mU5"'>A'fb^J^M$^^J= 1 3 0 0/1-2 1 0 0 

/\m&it). $e)tc$f^b<t*i 4 0 o/i~i 9 0 o/i(ssH:)T?feo, ^wau 
'f'^Mt'^mmmmii2^n-mm'}^^j^^^mmtm(D^^^m<D]tt.\^x\-x. 
b < «^wmu Afb'&^jM^w 2^@*^u ^^Mt^mimi^ 2/1 

-7/1 $^(c$fSb<Ji2. 5/1-6/1 tePH:)'rab^o 

^^/v-»<ii2^atf:=:;i/^#i^i^'fb7K^ottjA^?f.»cDj;bi:bT«, 

* b < y ^-m/ 2 ^ a tf:n;v^#i^i^^b7Km= 6/1-12/1 (fiftm > $ 
e>^c^?*b<^l 7/1—1 o/i(a«it)-ra&§<. 
t:n;v^#:^^fb7jci^^?^iio vxfj^^u.m.xm.-^^mmvtzM. m-^^mifi^^ 

izm^mzmavx. 3©aM'&tcxs(^>75«$?*bvi„ ;fe:fea'&<Di^;^«iJ->:/u 
>i^bfea^i^4'CD@?^^tg^^S!j^bT. m^mm<D^v^—^^±mvx^^^-^^ 
^ijmm-r^z.txmwix^^o ^\^^\t.^^m=Ey^—fymM^\zn-DX\f^m^zi 
L^:ffx^u-^h^^y4-mxm^vxmmi^x^^^^o 

1 ©a i: 2 ^aa^^abTfefifebfeu }£>^:^v^-m'ii^m^^mmvx'^^ 

$ n-5 U 2 ^ a a^j^TBffcfrfe t::^JJB ^ U A^fb-g-i^BSJ^ 

3©@^aU9^':7A{b'er#;ll$6^J(^ti:ii^«<^Jt<hbTt±. 
b<Jl±^y7-«/3^@^^U^^A'fb^#l^$^^J=6 0 0/1-1 0 0 0/1 (S 

mit). $eJ::Jtf*b<t*7 0 0/1-9 0 0/1 (aftJt)TfeD, ^W^U5^'^A>fb 

^^P§$&Mi:3^aW^U^^A'fb'&#;^$^^JcDtfciA^a(Dj*tbT«. $F*b< 
«^W=^U5^'^Afb'&i^§aM^J/3^BW^U5^r:7A'fb'a-«^PI$&^=l. 0 5/1-4 
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/i(^;Ht), $e>{c$f^b<« 1. 1 5/1-3/1 touit)T^^o ^fc. ^^y-^ 
'-m/s^uii:=^)vi&mmmit7m=i^ 5/i~6/i(asit), $e)(c^?sb<« . 

2. 5/1-5/1 (ft«lt)Tfe So 

^x^u'^h^^y^-m'xm^vxmmvx^^i^^. 

3^mM^(om.^jz^\,^x±m—^^x^-^n^ 3 moy-^v -^-m su 
s2 S3 i}m^n. m^m^^>^'j >'if'r^^h\zjz^ smo^v^^-msu 

!S>?X>/ife^:y'7— »=2. 5/1—6. 7/l(mfilt). $ e> lC$f ^ b < 2 . 9 

/i~ 4/1 (afiit)Tfe^o jftts>^x>^^inbTm^?a^'rM'&^^3^b:/b^. a 

4^@a'&0D^j^lC:j3ViT_Li2— ^^-e^$n§ 3a©#U-7-m Sl-B. 

52- BRtJ^S3-B/&^#^n. a'&^^-9->:/U>^T^iltl-<tO 3«©#U^-m 
Sl-B. S2-B S3-B <D?g-g-i^^^mT^ ^ t.-ifiX^^. 

%v-:f^y >^X3gl?«±IB— ^i^TS^^nS 3 U -7— m Sl-B. S2-B 'BOS 

53- B 

$ e> ^ b < jix#^Mb;^s:?fi<i:^Jnbm^i&^-e;^3 y u y^wj^s^mmt 
>^M/^^:/ »= 10 0 /I— 5 0 0/1 (sajt) , ^ e> tci?^ b < i 5 o /i 

-45 0/l(M«H:)-<?fe§o 

>yx=g05^.'^^:bTti#Jc:$iM«3^j:Vid^'-y->>^U >iJ^bfca^?S^ 
GPC Tfii]^ b:^ V y U >i^MliS7&^'iifT b/^ < U-D TcmM^m^ t-t^ ^ iz-m^^ b 

cioD«J:5fcbT#e»nfer^n^y^7*a'a-W*TiB-^^ (1) T^$n§:/n-/ 

1^ ^^a^#:©?i-&#j^x2fe ^ o 



Sl-B. S2-B. S3-B RXJ^ (Sl-B) i-X - (S2-B) m (i) 

I 

(S3-B)n 
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SI. S2, sz\-^\f:=.)v^mmmit7m^mmi^w-^t-r^m^i^y'uy'^ 

Sl-B. S2-B> 7)Vn-)Vi3:E<Dm^W±Miz^'DXm^i^^-^^^f^ 

^^^JtbTtt. m^\t2- [1- (2-fcFn^>'-3, 5-$^- t e r t- 
^>5^;V:7xn;i') X^;V] -4, 6->^-ter t -^>^;i/^a:r:;l/Ti7U u 
-h> 2 - t e r t-:/9^;V-6- (3 - t e r t -■7'5^;i'- 2 - 1 F n^i^- 5 

(3. 5-5>- t e r t-:7*^;l/-4-kHa=\r>':73i-;i/) ynhT^t^-h. 2. 

6_e;- t e r t -y5^;i/-4-^^;i':73^y-;W7^^<z):7xy-;n^m^bE&ihM. 
2, 2->^9^k>ifx (4, t e r t -:/^;v:7xx;^) 

:7T-1'h. hUX7XJl/>'3i-;i/:7:tX:7 7-'f h> tfx (2, 6->?-tert- 

:/^;v-4-^^;i/7n:-;v) ^>d7xuxu 1 — }V--J-y:t7.y7^ hUEo) 

|gfl»mx7.^;w ^UHru>-5^-JJiflSMxx^;K ^©tetcv;nfi$'>-^y- 
A;i/5^>mx7.5=-;K v;nfi$'>-^:/-x5=-TU >mx7.5=-;i';^i:(^v;vt*^ 

•^^\zmm^\^±Mthx\t2- (2' -tFn^i/-3' - tert-:/^;v 
— ;i/^^2. 4->?- t e r t-'::^^;v:7xx;i/-3' , 5 ' t e r t 

h^=¥X (2. 2. 6. 6-^h9^^)V-4-}d^^)z^)l^) -1. 2, 3, 4- 

m^f^n^o $e>tC3j^'7-f h^^-f^V^. ->U3->:t-i';i';^£feUn^Se:i::«>^T# 
5o 
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^a^#:«^#frf e>n^7&^\ ie^^bVi^"piM'i4^JiiJ^x^i/>^a'a^-t?feD^ a: 
< . ^r^m'^m^mm(Dm^m^^ i o nm%mm<Dm^\tm'^m.'\imm(Dm 

= 30/'70~80/20Ta&D. ^'^ff ^ b < ^^^'Kt'tT'n ^^a-a-^^"^ 

±^mmMm^ ^z^mm\t J i s-k7 i o 5, ->-^)V}d—mm^^\tJ i s 
K-7 1 1 1 i/y^n^) \zmmv^ $iim^mmiz^K)mm^i^y h^^^u^yr 

fflV^T. 6 2 cmJ;D««6. 5 k g<Z)a®<£5jN;i/i5^- (@4 0mm) 

7mm) \z^^xum)^^^±m^^r:i^t.nm-^^. ^(Dm\z^i^rc±jL^)v=^- 
«) -mm'^\zmitB^m^H-mvxm^-r^^\ui>'>nix\mz^K>^tt>rco 
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$e>tciiiia^bJc43tt§^«itt (mfr) is k-7 2 i oizmuvMi^i^ 

:h^\f.—^<DWL^i^^m(D^^^n'^tlMl. M8, M9 Sl-B, S2-BS. 

t^s 3-B (DW^moym^^W 2(r)GVC\z^^^u^V iJ^^ A±o^jrNT^#tf- 

X=l (M10-M7) + (M11-M8) + (M12-M9) 1/3 

^^(c#«ET^x#^i^SS:t)^B|3Sb:rcx^^'>»^SO'8rtl-0^;i-^J-*f'r§ifc 

*-ri«i^4 Omg^ Im 1 ®fi^on/f:;i/Af;i^j§|bT, B*tt^MJ NM- a 
5 0 0 FT-NMR^fflV^T> :^®^#T7'n h >NMRX^i5^ h;Pt:a!l^b;^o 

/i;WX'PS=5. 9 0Ats (4 5' ) . ^^-iJ^Jj^-f >h=l 6 3 8 4> liDMUBt 
^=7. 048 0#. AD3>n— iS'— =3 2Ktfy h> «#lllic=7 9 2. 

8-3. 2ppinlc^n§o X/J^^iz-fb^fi^g^Sic^^T^li^bj^cx^^^S/ 
7 5ppin fC3^tl§o 

^iniClJ^O. 2. 8~3. 2 p pm©'ir^;^;i/>':7 hcDb!— i7 (®^<l:Mi:-r 
^) ^3. 7 5 ppm(D^5:^3;V>':7h<Dtf-i:7 (Mtt^N*^^-^) ^fflViTTlB 

^»lc#«ET§x4^^>'^3Sttl^MPi^b:^cx^4^>-^B^O'&fh(Z)^;Pic(c^t-§ 

jtR^&^mbfco 

R= (2XN) / (M+2XN) 

H n :7 ^ > 1 5 0 ppm ^^tf . 7K^J''^» 7 ppm ^-^\zmff-\^tz.-y ^ u^^-^y 3 8 
3 6 g ^SrM'&^f tdttii^. ^^iCTKia-^M? ppm lj;Tlc:fl»7KUfe7.5^1/> 568g ^Jn 
^:/to p*gia 5 0 "C n - U 5^-^ A i o K«% o n 



wo 2004/083269 



19 



PCT/JP2004/003752 



^^it>^?^<&2 9. SmK ii^ViT7j<5^#«7ppmmT«7KUfeX5^I/><£ 428g 

^K^^^^t* ^ ;i t J; D ttfcfe (7) O G P C t'J^ ^M^^^ 1 -Cff o <h ;i ^ . M 

T'^^a^^n^'tlMK M2, MSif^t. -^n-e^n^ 143000> 20000, 8900 T 
2b M1/M3)&U6. 0 7, Ul/MZ-m2. 2 5T*o:feo SI. S2 

^^ns^(om^m(o^m^^M^/Mn\±z.u-v^K>. si, s2:Rr;cs3(D 

i^->:/U >^^!^'t'lc«3S(D4?U-T— 0IS 1-B, S 2-B*5J:r^S 3-B:^^#^b-e 

(Dtr-iJ7 h-/y^^»^^n-e^nM4, ms, M6^i-r^<h#, ^n-^n ibtooo, 

41000, 29000 TfabO, M4/'M 6 5. 76, M 5/M 6 ;?>M. 4n?feofeo 
>^^JVikoflex7170 (ATOFINA CHEMI CALS th) 5. 9g trv-i' n^^-tJ-> 10ml "l^l^ 

-^7^#^-§)^:a'(7)tf-i:7 hyy:^^^»i2 0 0 0 0 o-eafeo, ^;^c (a) tf-i7 
h :/:5:^^*5&^ 2 5 :^©I5HIC* D , ib^^D (b) ^ t!— i7®^lc#"rsM^f"J'& 

^>^^t;?ftflg^Slc#^E-rs§i;mb;/tX7j^^>'S^S(7)^:;i/t!^®, x#^Mfc:?SJ3HB 
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n^^^ U -7-^ 20imn fflaic#t|^bT 2 1 0 X:xy-( X:^)^ e>^illX b :7 > h' 

mmm 2-7 cfecfct^^itwj 1 ~ 5 

mmm 1 1 2 ~ 7 «^ 1 f;i^-r^:^^ffi v^t^ h ^#fco #® 

^^tM^^ 2-4 l;:@#:tJl4fP«J^**^ 5 ^To itmm 1 ~ 5 «g 6 Ictk-T^:^ 
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